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Abstract: The palm oil crop is Malaysia’s major agricultural commodity and is responsible for 71% of 
agricultural land use in Malaysia. Despite ongoing criticism of the industry’s environmental impacts, 
Malaysia is committed to reducing its carbon footprint and anthropogenic emissions by utilising the huge 
renewable energy resource embodied in its palm oil solid and liquid wastes. This is to be achieved by 
eliminating most of the waste from the palm oil industry, which currently account for 85.5% of the total 
biomass production in the country. The Feed-in Tariff (FiT) scheme, which has been introduced to 
replace the Small Renewable Energy Programme (SREP), is designed to increase the renewable 
energy share in the country’s energy mix while reducing greenhouse gas (GHG) emissions. The FiT 
regime endeavours to stimulate sustainable growth of the renewable energy industry by setting an 
ambitious 2,080MW capacity target in year 2020 and 21,370MW by 2050. This in turn would translate to 
an estimated cumulative total of 45.7 and 629.2 million tonnes of CO2 eq emissions avoided by 2020 and 
2050 respectively. Both solid and liquid palm oil wastes are eligible for support under the FiT. The palm 
oil biomass industry is planned to dominate the domestic low carbon industry with a significant 800MW of 
grid-connected capacity in 2020 and 1,340MW in 2030. These capacities correspond to a cumulative total 
of 17.6 million tonnes CO2 eq and 29.5 million tonnes CO2 eq emissions removal by considering that 
electricity generation from renewable resources displaces the generation of power from conventional fuels. 
On the other hand, methane gas (biogas) produced from the palm oil liquid waste is projected to generate 
240MW in year 2020 and 410MW in 2028, hence contributing about 151.2 tonnes CO2 eq and 258.3 tonnes 
CO2 eq annual avoidance in the respective year. This study investigates the sustainability of components of 
the biomass downstream power generation system, particularly the fuel supply, technology application and 
alternatives to grid extension that have a major effect on the FiT capacity target. A combination of surveys, 
interviews and focus group meetings with industry stakeholders and Government regulators is used to 
identify barriers and to explore options for facilitating the development of the palm oil biomass renewable 
energy industry. The work recommends strategies for accelerating the sustainable development of this 
industry and contributing towards turning Malaysia into a low carbon economy.  
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1. INTRODUCTION 
The United Nations Development Programme (UNDP) reports that Malaysia contributed 0.7% of global 
CO2 emissions in 2007 (EPU 2010). According to the Ministry of Natural Resources and Environment 
(2010), Malaysia’s total Greenhouse Gas (GHG) emissions in year 2000 were 222.99 Mt CO2 equivalent 
(eq) and the removal was 249.78Mt CO2 eq. Hence, Malaysia was a net sink in year 2000 accounting for 
the net removal of -26.79 Mt CO2 eq. Of all the sectors in Malaysia, the energy industries emerge as the 
main emitters of greenhouse gases with a total of 147Mt CO2 eq GHG emissions per annum (MNRE 2010). 
The Malaysian energy sector emission intensity level in 2007 exceeded the global average with 6.7 tonnes 
of emissions per capita (world average of 4.35) and 1.3 for emission intensity (world average of 0.73). 
Surprisingly, these indices have surpassed the emissions levels of other regional economies such as 
Thailand and Indonesia (IEA 2010). It is inevitable that most of the emissions from the energy sector are 
caused by the combustion of conventional fuels for producing electricity, petroleum refining and natural 
gas transformation (MNRE 2010).  
 
The use of renewable resources for energy production is an alternative way to offset carbon emissions from 
the burning of carbon-based fuels. Apart from decarbonising the country, Malaysia is committed to 
increasing the renewable capacity share in its total energy mix by capitalising the potential of available 
renewable sources especially from the competitive advantage of its palm oil industry. In this regard, 
Malaysia has introduced a new renewable energy law and a feed in tariff (FiT) regime to enhance the 
growth of the industry. The FiT scheme aims to achieve an exponential rate of capacity increase from 
2,080MW in 2020 to 21,370MW by 2050 (MEGTW 2010). The use of solid wastes from the palm oil 
industry has been identified as the prime contender to drive the industry forward with a projection of 
800MW of grid-connected capacity in 2020, which is a huge leap from the 40MW capacity during the 
SREP era (MEGTW 2010). The authors contend that this high capacity goal within a short period must be 
supported by a sustainable production system. Thus, it is essential to examine the capability of the current 
downstream components of the palm oil industry to support this target. The achievement of this goal would 
enhance Malaysia’s prospects of becoming a low carbon economy in the coming decades. 
 
2. METHODOLOGY 
 
This work involves both quantitative and qualitative survey techniques to understand the existing and 
foreseeable problems in the industry. To ensure a balance in the comments from all the stakeholders of the 
industry, this study utilises three key methods to attain insights and deep knowledge about the subject. 
They are an industry survey, interviews with the Government regulators and a focus group meeting with 
experts from industry and Government, before arriving at final aggregated results and drawing conclusions. 
3. CONCLUSIONS AND RECOMMENDATIONS 
Overall, the current renewable energy policy system in Malaysia is concentrating on eliminating economic 
barriers and making the industry more coordinated by creating a specific statutory body to govern the 
industry. Nevertheless, less attention has been given to addressing other identified shortcomings, especially 
the long-standing poor supporting mechanism that forms the downstream value chain. The way forward, 
determined by this study, involves potential strategies to enhance the sustainability of this processing 
system. First, is the use of a variety of solid residues such as the less sought after large fibre, palm frond 
and trunk. Second, an increase in the research budget is vitally important to enhance crop yields. Third, it is 
recommended to create a shared waste to energy facility by choosing a sound technology that can be shared 
amongst plants in the same area. Technology sharing could encourage the conversion to a low carbon 
technology at the existing mills while saving the renewable producers from the risk of investing in a new 
installation at every single plant. Considering the domination of the industry by major corporations, as well 
as the need to expedite market uptake of the product, a smart-partnership collaboration or combining the 
waste streams from small plants in the same vicinity and building a large-scale shared biomass plant would 
provide a better approach to encouraging greater participation as it would dramatically reduce the business 
risk and increase the economies of scale of the businesses. Fourth, in pursuing grid-connected generation, it 
is worth considering how to improve the present interconnection scheme in anticipation of a public-private 
cost sharing option. It is also appealing for the regulators to promote a decentralized system of power 
generation as it would reduce the cost for building distribution infrastructure. Fifth, a future FiT review 
should consider other international best practice models to ensure a sustainable growth of the industry. 
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